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MUHOU /1/0A 

HERC!!RY IN l!Oli!O WASTE IHAHliAt COLO-VAPOR ILCIIII!Ollll 

! .0 SCO!'l ANU IWPUCAT!Otl 

1.1 Method 7170 is a cold-vapor atomic absorption procedurP. •'Jlflrov~<i for 
detennining thP <:onr:enlration of mercury in mob11ity·procedure extracts. •lQUP.<lus 
wastes. and ground w.1tPr~. (MPT.hoo 7470 cdn dlso be used for analyzing certain 
solid and sludge-type wast.P.s; however. Method H/1 is usually tho methO<! of 
choice for these waste types . } All $ampl es must be subjected to an appropriate 
dissolution step prior to analysis. 

2 .0 SUHHARY OF METHOD 

2.1 Prior to analysis . the liquid samples must be prepMed accunl iut~ tn 
the prut:edur·t- d i ~cussed in this methoO. 

2.2 Method 7470, • c:nlcl ••por atomic absorption technique. is based on 
the absorption of radiation ar; ?5.~.7 nm hy mercury vapor . lhe mercury is reduced 
to the elemental state ana aerated from ~olur.ion in a closed system. l he mercury 
vapor passes through a cell positioned in thP light. pilth of an atomic absorption 
spectrophotometer. Absorbance (peak height ) is measur·ed as a funct1on of mercury 
concentration. 

2.J lhe typical detection limit for this method is 0.0002 m9/L. 

3.0 £NTFRF[RfNC£S 

3.1 Pot .. ssiwl1 p~r"""'!!"''•'·" is added to eliminate possible interference 
from sulfide . Concentr;;tions ils high a~ 20 1119/l of ~ul fide as sodium sui t'ide do 
not i nterfcre w1 th the recovery of .1ddP.ri i norg.1n i c- mercury fr·om reagent water. 

3 .2 Copper has also been reported to interfer P; howPvPr, copper concen · 
trations as high as 10 mg/L had no effect on recovery of mercury from 'Piked 
samples. 

3.3 Seawaters. brines. and industrial effluents high in chlorides require 
addition~! per·••~ngdnate (as much as 2~ ml) because. during the oxidation step, 
rhlorirtP.s ar€' convened to fr·ee chlor-ine, which also absorbs radiation of 2~s.! 
nm. Care must thereforP. hP. t.~ken to en~ure that free chlorine is absent before 
the mercury is reduced .10d swept into the cell. This may be accomplished by 
using an excess of hydroxy lamine sulf,Jte rP.1gPnt (25 ml). In aadiLion. the deao 
air space in the BOO bottle must be purged before adding st.annnu' "'lf•t.,. Both 
inorganic ana organic mercury sp1Kes have been quant itathtPly rpc-overed from 
seawater by using this techniQue. 

J.~ Certain volatile organic materials that absorb at this wavelength ma_y 
illso causP. inT.P.r·ference. A prt'l imi nary run without reaaents should oetermi nc if 
this type of interference is presP.nt. 
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1.0 A~PARATUS ANO MAT(RJA~S 

4.1 Atomic absorption spectrophoto•ueter· or· equiv•l~nL: Any atomic 
ob>o•·ption unit wi th drl op~n >dlllpl~ pr·~•entotion •r·~a in which to mount the 
.1hsorption c.P.ll is suit.JhlP. ln$trumPnt $i'ttings rpc;ommPrli1Pcl hy the pdf·Licolor 
manufacturer should be followed. Instruments designed sper.i fir..11ly for th-. 
measurement of mercury using the c.old - v.1por technioue are r.ommprc.i.1lly av.lil~hlP 
and may be substituted for the atom i c absorption spect•ophotomete r . 

4.2 Mercury ho llow cathoce lamp or electrodeless discharge lamp. 

4.3 Recoraer: Any multirange variable -speed recorder that is compatible 
with the UV detection system is suitable. 

4.4 Absorption cell: Standard spectrophotometer eel Is 10 em long with 
qu••·tl end window> mdy be U>ed. Sui tdble c~lh llldY I>~ con>tr·uct~d fr·om Pl~xiqlas 
tubing, 1 in . 0.0. x 4.S in. Th€ Pnd, <HP yr·ound per·p~ndku l •r· to the 
longit11<iinal .1xis, .JOel quort7 wirH1ows (l in. <1iametPI' x l/16 in. th i ckness) dre 
cemented in place . The cell is strapped to a bur ner for support and ,1ligned in 
the light beam by use of two 2-in. x 2-in. cards. One - ln.-d iameter holes are cut 
in t he mi ddle of each card. The cards are then placed over each end of the cell. 
The cell is then positioned and adjusted vertically and horizontally to give the 
maximum transmittance. 

4.5 Air pump: Any peristaltic pump capable of delivering I liter air/min 
may be used. A Hasterflex pump wi th electronic speed cont rol has been found to 
be satisfactory. 

~ .6 Flowmeter·: Cdpdul~ of lllt'd>UI'ing drt dir· flow of I 1 i Ler/rnin. 

4.7 APr~tinn tub ing: A $tr~ight gl.1~s frit with <l COMSI' por'n~ity. Tygun 
tubing is used for passage of the merc ury vapor from the sample hott.le t.o t.hP. 
absorption cel l and return. 

4.8 Drying tube: 6-in. x 3/4-ln .·diameter tube containing 20 g of mag-
nesium perchlorate or a sma l l reading lamp with 60-W bulb which may be used to 
prevent condensation of moisture inside the cell. The lamp should be posit i oned 
to shine on the absorption cell so that the air temperature in the cell is about 
IO"C above ambient. 

4.9 I he cold-vapor generator is assembled as s hown in 1 i9ure 1 of 
reference I or according to the ins tr·urnent manuf ocLur·er·s ins Lrucl i uns. The 
apparatus shown in riqure l i> d clO>I!d syst~m. An open system. where t he 
mer-cur·y vapor is passed thr·ough the absor·ption c~ll only once. may be us~d 

instea<1 of t h~ clo~ed ~y~t.Pm. RH~11Se merc ury v~por is t.oxi~. prP~~ut.ion mu't 
hf' t..lk f' n to ,Jvoio its inh,llat.ion. Therefore, a bypass has heen included i n th? 
system either to vent the mercury v.1por into an exhaust hood or to pass the vapor 
through some absorbing medium. such as: 
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1. lqual volumes of 0.1 t1 KMnO, and 10:1: H,SO,: or 

2. 0.?5% loo ·ine in o 3% Kl soluti on. 

A ~pP.ci~lly tredt.ed c h••·cudl that will adsorb mercury vapor is a I so 
available from BarnebP.y .1nct Cheney, E~ s t 8th Avenue dntl Nunh Cassidy 
Street., Columbus, Ohio 43?lq, Cat. 11580- 13 ur· 11580 22. 

4.10 Hot plate or equivalent. · Adjustable dnd capdb le of ma in taining a 
temperature of 90·9s•c. 

4.11 Graduateo cyl inde r or equivalent. 

5 .0 ,{(AG(NIS 

5.1 Reagent Wa t er: ~eagent water will be inte•ference free . All 
refpr·ern.;e~ to w•ler· in t his method will refer to reagent water unless otherwise 
specified . 

5 .2 Sulfu r i c a<:il1 (H2S0,). cnrK Pnl.r·rltl'd: Redgent gr·ade. 

5.3 Sulfuric acid , 0.5 N: Di l ut e 14.0 ml of con<:P.nt rat.Pd srrlf rrric ac id 
to 1.0 liter. 

5.4 
content. 

Nit r ic acid <HNO.,l. concentrated: Reage nt grade of l ow merc ur_y 
lf a hig h r eagent blank is obtai nea. it may be necessary to distill t he 

nit ric acid. 

5.5 Stannous sul f ate: Aod 2~ g stannous su lfa te to 250 mL o f 0 .5 N 
11 ,so,. Th i s mi xture is a suspension and s ho ul d be stirrea continuously d uring 
use . (S tannous chloriae may be used in place o f s tannous su lfate.) 

S.fi 5o~i um <:hlnri<Je·hydro"l' l dmine sulfate solution: Dissolve 12 g of 
~onium r.h locidP ~ 11<1 12 9 of hydroxyldrnine sulfd le in reagent water and dilute t o 
100 ml . (Hydroxyl.lmine hycrochlor i dP. may he u~P.ct i n plrlCP of hyd r·oxyldrni ne 
sulfate. l 

5.7 Potassium per manganate. mercury-free. 5% solut i on (w/v) : Oissnlv;> 
5 g of potassi um pcrmanganatc in 100 mL of reagent water. 

5 .8 Potassium pcrsulfate. 5% solution {w/vl : Dissolve 5 g or potas~ium 
persu l fate in 100 mL of reagent water. 

5.9 Stock mercury so l ution: Dissolve 0 .13~4 9 of mercuri c chlor i de In 
75 rnL of r'edgenL WdLer. Add 10 mL of concent rated IIN03 and adj ust the vo lume to 
100.0 rnl (1 rnl- 1 my llyl. Stuck s olut ions rnay also be pu rchased. 

5 .10 Mercury working ~t.an11,1 rcl : Make success ive di luti ons of t he stock 
me rc u ry ~olrrtion to obtain a working Ktandard cunLdini ng 0.1 ug pe r mL. ! his 
work i ng standard and the dilutions nf t he st.od mP.rc ur·y ~uluLi un ~ h uul d be 
p repa red fresh daily. Acidity of the working stancard shoulc be ma inta inP.d at 
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O.IS:t nit.r·ic acid . lhis ac i d should be added to the flask. ,1s nee<ied . befo r e 
adrl i t inn of Lh e aliquot. 

6.0 SAMP LF COLLECTION. PRCSCRVATION. AND HANDLING 

6.1 Al l ;amples mus t have been col"lected using ,1 samrling rl,1n t hdl 
addresses the consi<1Pr.1t.ions d i scussed in Chapter Nine of this manual. 

6.? All Sdmple containers must be prewashed w1th de tergents. aci<1s, .1nrl 
reagent water. Plas t i c anrl ylass con ta i ners are both suitable . 

6.3 Aq ueous ,;amples mu;t t>e ac idif i ed to a pH <Z with HNO.. The 
suggester1 m,1ximunr ho ldi ny Limes for me rcury i s 28 days. 

6.4 Nonaqueous sornple; ;hdll be r·efriaeratea. when possible, ano analyzed 
as soon" " pus; i t>le. 

7. 0 PROCfOURf 

7.1 $,1mp1P preparation: Transfer 100 ml . or an a l i quo t di luted t o 
100 ml, cont .l i ni ng <1.0 g of mercury. t o a 300·ml UOU bo ttle or eou i valent . Add 
5 mL of H,SO, .1nd ?.5 ml of concentrtlted IINO, . mi xina a fter each adcition. Add 
15 ml nr pot ,1ssi um permanganote sol ut ion to each sample bottle . 5ewoge samplc5 
may requ i re ·1<1rl itional pPrm~nganate. En;ur·e Urdt <'qua l amounts of permanganate 
arP. aciderl t o ~t.~nrl~r<h ~nrl blanks. Shdke •nd add add itional porti ons of 
potas~ium permanganate solution. if nece;;dr·y. un ti l t he purple color persists 
for at lea~t 15 min. Adrt R ml nf po t tJssi um persu l fd t e to each bott l e and heat 
for ? hr in a water b~th maintai ned •L gs•c. Cool and add 6 ml ot socivm 
r.hloriaP.·hydro>yl,JminP sulf,l tP. to r Pdu<:e the exc .. ss permdngd nd t e . After a delay 
o r a t l east 30 sP.c , aod 5 mL of stannous s ul f,Jtp, immeoiotely HtdCir Lire bott l e 
t o t hP. ae ra t ion apparatus, an<1 cont i nuP. a~ nP~t.rih Pd i n Paragraph 7 . 3 . 

7 .2 Standard preparation : Transfer 0 · . 0 . 5· . 1.0·, 2 . 0 · . 5 .0·, anti 10.0 · 
ml a li quots of the mercury work i ng s ta ncard. conta ining 0·1. 0 ug o r me ,·cu ry , to 
a serie~ o r 300·ml BOD bottles. Ad<1 e nouq h r eagent water to each hottlP to make 
a total vol ume of 100 ml . Mix t horoughl y and acd 5 ml of concentrated H,SO, and 
2.5 ml of concentrated HNO, to each bott le . Add 15 mL of KMnO, solution to each 
bottl e a nd allow to 5tand a t l east lS mi n . Add B mL or pota~sium per~ul fa t e to 
each hott.le and heat. for 2 hr i n a water ha th maintai ne<1 .1t 95•<:. Cool .1n<1 ,Jdd 
6 ml of sodium chloride· hycroxylamine s ul fate so l uti on t o reci uc.e the excess 
permangunate . When the so l ution has been deco l orized, wait 30 sec., add 5 mL of 
the stannous sulfate solut i on, immed iately attach the hottle to the aerat ion 
apparatus. and continue as descr1bcd in Paragraph 7. 3. 

7. 3 Analysis: At this point the sample 1s a llowed to stand qrJiet l .Y 
without man va l agitation . The circu lat ing pump. which has prev1ou5 l y been 
adj us ted t o a rate of 1 liter/min. i s a ll owed to r un continuously. The 
absorbance will i nc r ease and reac h a max i mum wi th i n 30 s ec. As soon as the 
recorder perr l evel; off (dppr·oxinro tely 1 rrri n ), Op<>rr t he byposs va l ve arrd cont inue 
r.h e ~Prar.ion unti l t he a bsorh,HJCP rPt.urns to it~ min i mum v,J l ue . Close t he bypas; 
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Vo1lvP, rPmove the stopper dod trit from t he BOD bottle, .1nrt continue the 
dPrdtion. Secduse of instrument va•iatfon •efc• to the manufartrwt'r'\ •ecommenced 
operatinq ronrlir.ions when usrng thiS 11ethod. 

7.4 Const•uct a cal1brat1on curve by plotting the abso•bantes of stan~ 
darrls vPrsus mic•ogrdms of mercury. Uetermine the peak height of thP unknown 
from thP c.hMt and r'ed!J the mercury value trom t he stanoarG cu•vP. Oupli<dl.e,, 
spi kPd ~amrlP s, and c heck standards shou ld be routinely analyzed. 

7 . 5 C.alc.ul,1t.P rnd.dl concent rations (1) by t he me thod of sto111C:o1rd 
.1 dd iti nns . or (2) f rom " ' "1 il>•dL ion curve. Al l dilution or concentrat ion 
fac tors must be taken in to a rrnunt. Conc~n trdtions reported to r multiphascd or 
wet samples must he apprnpr i a t. P. l y quc~l ified ( e.9 .. ~ ug/g d ry weight). 

A . 0 OIIA Ll TY CONTROL 

A.l Refer to sPrtion f\.0 of Mt'lhuc 7000. 

9.0 H£THOD PERFORMANCE 

9.1 ~recision and accuracy dHa .lrP dVdildblP in MPI.hll() ?45.1 of Methods 
for Chemical Analysis of Water and Wastes. 

10.0 REFERENCES 

1. Methods for Chemi cal Ana1y5i5 of Water a nd Wastes , ErA·Ii00/4·1\?~oss, 
December 1982. Method 245.1. 
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MUHOD 7471A 

!iERCIJ.RY IN SOLIU OK SlM!SOL! 0 WASTE (MANUAL COL(}- VAPOR T(CIIN!OUU 

1.0 SCOPE AND AP?LlCAI!ON 

1.1 Method 1~11 is approved for measuring total mercury (organic and 
inorganic) in soils. sediments. bottom deposits. and sludge-typP materidls. All 
samplPs must be subjected to an approp•iate dissolution step prior to analy~ i s. 
I f this disso lu tion procedure is not sufficient to dissolve a specifir m~trix 
type or Sornple. then this method is not applicable for that matrix. 

? .0 SU~1MARY or MCTIIOO 

? . 1 Pri or- to analysis. the solid o• semi -solid samples must be prepared 
according to the ~rocedures discussed in this method. 

2.2 Method 747!, a cold vdpor· a t omic absorption me t hod. is based on the 
absorption of radiation .n thP 25~.7 11111 wdvelength by mercury vapo•. I he mercury 
is reduced to the P1PmPnt,11 state and der·dted fr'om solution in a closed system. 
The mercury v.1por passes through .1 cell po$itlrlOid In the 1 igh t path of an atomic 
absorption spectrophotometer. Ahsorhant.P (peak height) is measurec as a function 
of merwry concentration. 

2.3 The typical Ins trument cter.ect.ion limit <lOLl for this methoc is 
0.0002 mg/L. 

3.0 IHT£RF£R£HC£S 

3.1 Potassium permanganate is added to ellminatA possible lntPrfArPnt.• 
from sulfide. Concentrations as high as 20 mg/Kg of sulfide. as soaium sulfide, 
do not interfere wlth the recovery of added inorgan ic mercury in reagent water. 

3.2 Copper has also been reported to Interfere; however . copper concen­
trations as high as 10 mg/Kg had no effect on recovery or mercury from spiked 
samples. 

3.3 Samples high in chlorides require additional pcrmanganate (as much 
as 25 mll because. duri ng the oxidation step. chlorides are converted to free 
chlorine. which also absorbs radia t ion of 253 nm. Ca•e must therefore be taken 
to ensure that free chlorine Is absent before the mercury Is reduced and swept 
into the cell. lhis may be accomplished by using an excess of hydroxy lami ne 
sulfate reagent <2~ mLl. In addition. the dead air space in the BOD bottle must 
be purged before adding stannous sulfate. 

3.4 Certa in volatile organic materials that abso•b at this wavelength may 
also cause interference . A preliminary run without r eagents should determine i f 
t.his t.ype of int.ederence is pr·esent. 

4.0 APPARATUS ANO MATERIALS 
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~.1 Atomic absorption s pectrophotome ter or· equ ivalent: Any atomic 
dbsorption unit with an open sample presentation area i n wh ich t o mount the 
.1hsorpt.1on cell i s s uit able. Instrument settings recommPnded by the part i cula r 
manufacLur·er shoul d be foll owed . Ins t•ume nts des igned specifically for t he 
lliE'ils u reme nt of mercury us i ng the co l d-vapor techn i que Me co,nmer-cidlly ava i fa ble 
and may be substitu t ed for the a t omic a bsorpt ion s pectrophotome t er. 

4.? Me rcury ho ll ow cathode l amp or e lectrode l ess dischargp l.1mp . 

4.3 ~P.corrler : Any mulLir·ange variable-speed recorder that is comp.1tih1P 
with the UV dPtection syst~n is suitable. 

4.4 Abso•ption cel l: Standard s pectrophotometer cells 10 em l ong with 
quartz end windows may be used. Suitable cells may be cons tructed from Plexiglas 
tubing, 1 in . 0 .0. x 4. 5 in. The ends are gro und perpendicular to the 
longitud ina l axis , and qu.1rt z wi ndows (J in . diamete r x 1/16 i n. thickness) a•c 
cemented in p lace . The c.el l is st r' iippecl Lu • bur·ner for support ana a ligned in 
the li gh t be.1m by us e of two ?·in. x 2- in. Cdl'ds . One · in. ·diameter ho les are cut 
in the middle of each card. Th e c.arcts are then pldced uver· each end of t he cel l. 
Th e cell is then positioned and arljttst.Pct •••l.i c rtl ly dnd horizon ta lly to give the 
maximum transmittunr.P.. 

4 .5 Air pump: Any pe r is taltic: pump c.1p,11> l e of de livering 1 L/min air may 
be use~. A Mas terflex pump with electroni c speed control h~ s been found to be 
sati$facto"'y. 

4 .6 Flowmetc •: Capable of measuring an ai • flow of 1 1/mi n. 

4 . / lle•at i on tub i ng : A s t raight glass frit with a coarse po rosi ty. Tygon 
tubing is used for passage of the mercury vapor f rom t he sampl e bottl e to t he 
absorption cell and return . 

~ . 8 Uryi ng tube : 6-in . x 3/4-in. ·diameter tube contai ning 2G g of 
magnesium perchlorate or a small reading l amp with 60-W bul b which may be used 
to prevent conaensation of moistu re in s i de the eel I . I he 'lamp s ho ul d be 
positionea to shine on the absorpt i on cell so that the air temperature in t he 
cell is about Jo•c above ambient. 

~.9 The co l d-vapor generdLor i s assembled as shown in r igure 1 ot 
reference I or according to Lhe instrument manufacturers instructions. lhe 
appdrdLus shown in r igure 1 is a c l osec system. An open system . where the 
me r·cu ry Vdpor· b pd>~t'd throuyh t he ab;orpti on cell o nly once. may be us ed 
in>tedtl u f t he clused system. Becdu>e 111er·cury vapor i s toxic. precaution must be 
td ke n to avoid its i nhd l d Li on . Therefore. a bypdss ha s been included in t he 
system Pi t.her t o vPnt. t. hP mPrcury v.1pnr Into M l eXhduSL hood or· Lo pass Lhe 
V<! pOr' t hr'0119h SOOlP ahsor!)\ 09 mPdillrll, Sll<'h dS : 
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A specIa lly t r·ea ted cha rcoa I that wi 11 acsorb mercury vdpor· is a I so 
~v,Jilal>le fr·om Barneby ana Cheney, East 8th Avenue ~nd North Cassiay 
Street, Columbus. Ohio 13219 . Cat. 1/~80 - 13 or 11580-22. 

4.10 Hot plate or equivdlerrt - Adjustable ana capable of mDintalning • 
temperature of ')0 -')5'f.. 

4. 11 flradua t.erl cylinder or· equivalent. 

5.0 REAGE NTS 

5 .1 Reagent Water: Reagent. watt-r· will be in terference free . All 
references to ~later in this met hod refe• t.o •PagPnt. wHer unless otherwise 
specified. 

~.2 Aqua regia : Prepare immediate ly before use by carefully addinq thre~ 
volumes of concentrated HCl to one volume of concentrated HN03 • 

~.J Su lfur i c acid, 0 . ~ N: Dilute 14 . 0 ml of concentrated su l furic acid 
to 1 1 iter. 

5.1 Stannous sulfate: Aad 2!> g stannous sulfate to 250 ml of 0.5 N 
sulfuric acid. l his mixture Is a suspension and should be stirred continuously 
during use. A 10% solution of stannous chloride can be substituted for stannous 
sulfate. 

5.5 Sodium chloride - hydroxylamine sulfate solution: Uissolve 12 g of 
~odium chlor·iue dnd 12 9 of hydroxylamine sulfate in reagent water and dilu te to 
100 nr L. Hycr·oxylamine hydrochloride may be usee in place of hyd roxylamine 
~ulfo Lt>. 

5.6 Pota~sium rPrmangonate , mercury-fr'ee. 5% sol uLiorr (w/v): Dissolve 
5 q of potassium permangana t.P in 100 ml of reagent Wdter. 

5.7 Mercury stock solution: Dissolve 0.1354 g of mercuric chlori<1P in 
75 mL of reagent water . Add 10 ml of concentrated nitric acid and anjust th• 
vo lume to 100.0 ml (1 .0 ml- 1.0 mg Hg). 

5 .8 Mercury working standard: Hake successive d il ution~ of the stock 
mercury solution to obtain a working standard contain ing 0.1 uq/ml . Thi:> working 
standard and the d1l ution of the stock mercury solut i on~ s hould be rrepared fresh 
daily. Acidity of the work i ng standard should be maintained at 0.15% nitr ic 
ac i d. lh i s acid shou ld De added to t he f l ask . as needed. before adding t he 
aliquot. 

6.0 SAMPLE COLLECTION. PRCSERVATION . ANU 111\HULING 

6.1 All >amples must have been collected using a sampling plan that 
adrtresse,; thP considP•~ti ons discus~ed in ChdpLer Nine of this manual. 

6 .2 All sample containers must be prewashed with detergents, acids, ,md 
reagent water. Plastic and glass containers are both suitable. 
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6.3 Non dqueous samples shall be refrigerated, when po~~il.>le. and 
analyzed •• :;uon as possible.· 

7 . 0 PROCEDURE 

7 .1 Sample preparo t iun : Weigh triplicate 0.2-g portions of un treated 
sample and pl.1cP in thP bottom of a BOD bottle. Add ~ mL of reagen t wate• and 
5 ml of aqua reg i a . HP.1t. ? min i n • woter llath at 9~·c . Cool: then add 50 ml 
reagent water and 15 ml potassi um pPrlllanyono te solu t i on to each sample bot tle . 
Mix t horoughl y and p lace in t he wa te r hath f or 30 n1in at 95"C . Cool and ada 6 
ml of sodium chl oride-hydroxylami ne s ulfa t€' to r·educe the excess permanganate . 

CAUTION: Do this addition unde1' .1 hood, a:; Cl , coul d be evolved. 
Add 55 ml of reagent water. Tre,J t. i ng each bottle individually. add 
5 ml of stannous s ulfa t e and immed i ately .Jt t ach the bottle to the 
aeration apparatus . Continue as descr i bed under step 7 .~. 

1.2 An a lte rna te d i gestion procedure employing an au t oclave may ,JJ so t>P. 
used . In this method. ~ mL of concen t r atco H1SO, d ? .ml f t t HNO' 
are added to the 0 . 2 g of sample. Add 5 mL of satuPCte<l' KH'n&, s&?DHen r.i1n·.f"cover 
the llotLle with a pi ece of alum i num f oi l . I he samp l es are a ut oc laved at 121"C 
and I S l b for IS min. Cool . dilu te t o a vo l ume of 100 mL with reagent water. and 
add 6 ml of sodium chloride-hydroxylamine su lfate solut i on to reduce the excess 
permanganate . ~urge the dead a ir space and cont inue as described unocr step 7 . 4 . 
Refer· LO t he coution statement ·in sect ion 7 . I for t he proper protocol in reduci ng 
the exce~~ permongd nd te so l ution and adding stannous sulfate. 

7 .. ~ St.lndaro prep~r,Jti on: Tr'~n~ fer· 0.0 . 0.5 . 1.0 . 2.0 . ~.0·. and HJ-
mL ,Jliq iJOts of the mercury working st.~ndard, con taini ny 0 1.0 uy of me r·cury . to 
.1 seri e~ of .~00 -m l ROO bottl e~ or Pquiv.l lP nt.. Ad<l enouyh r·e•gent WdLer to edch 
bottle to make a tota l volume of 10 ml . Add 5 ml of aq u.1 regia and hPat? min 
In a water bath at 95"C. Allow the sample to coo l ; add 50 ml reagent wa t • r and 
15 ml of KlinO, so l uti on to each bottle and retu rn to the wa ter oath i nr .~0 

min. Cool and add 6 ml of sodium ch l oride-hydroxylami ne sulf.1te solution t o 
red uce the excess permanga na te. Add 50 ml of reagent water . Treating each 
bottle individually . add 5 ml o f stannous su l fate solut ion, immediately a ttach 
the bott le to the aerat i on apparatus. and continue as cescribed in 
Step 1 . 4. 

1 .4 Analys is: At this point. t he sample is allowed to stand quietly 
without ma nual agitation . lhe c i rculating pump. which has previously been 
adJusted to a ra te o f 1 L/ min. is all owea to run continuously. lhe absorbance. 
as exhibited ei t her on the spectrophotometer or the recorder . wi I I increa se and 
r·e~ch moxin1un1 with in 30 sec. As soon as the reco rder pen levels otf 
(dpproxim<lt!!ly I mi n) . open the bypass valve and continue t he aer at ion unt il the 
absorbance returns to its mi nimum value. Close the by pass valve. remove the 
frittPd t1rhi ng f rom t he RO O bottle, ~nd cont inue the oerd tion . 

7 .5 C:onst r uc:t t1 cali brat ion c urv~ hy plotting th~ lth5.nrhrHICP~ o f ~ L d n 
dards versus micrograms of mercury. Determine the peak hei ght of the unknown 
from t he chart and reaa the mercury value from t he standard curve . Duplicates, 
spiked samples . and check standards should be rout inely analyzed. 
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7.6 Calculate ••etdl concentrations : <ll by t he methoc or qandard 
~editions, (21 fro~ a calihr~tion curve . or (JJ cirectly from the instrunPnt'• 
concentr.1tion • pad · out . All dilutoon or concent ra ti on fact ors must be t.lkPn into 
~ccount. ConcPntr~tion~ oepor· ted for multiphasec or wet samples must hP. 
appropriately oualified (e.q., ~ uq/q Cry Wt' iqhtl . 

8.0 QUALITY COHT~O-

8.1 Refer to section 8.0 of Me thod 7000. 

9. 0 ML IIIQU ~LRfO~MANCl 

9.l ~rec ision and accuracy data arc ava ilable in Method 74~.~ or HP! tr O(I\ 
tor Chemica l Ana lysis of Water anc Wa s tes . 

9.2 lhe data shown 10 lable 1 were obtained from records of state and 
l'untractur laboratori es. lhe data are intenced to show the precision of the 
combine<! ~aroplE' p•t>paration an<l dlldlysos 11ethoc . 

10.0 ~£F£RfNC£S 

I. HHhoels for• ChPmi r~ 1 An~ly•h uf Water and Wastes . l~A ·600/~·82 ·0~~ . 
0PrPmhPr lqR?, Mf'thor. 245.5. 

2. Gaskill, A., Compilati on and Fvaluatinn of RCRA Method Performa nce Data . 
Work Assignm~nt No. 2, EPA Cnnt rn~ t No. 6R·0 1· 7075, SeptPmber 1986. 
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1A3LE 1. HUIIOO I'LKI ORHANCE OAlA 

• 

Samp I e 
Matrix 

Emission contro l dust 

Wd,tewdler treatment sludge 

CD·ROH 

Pr'Ppdrdl ion 
MPthM 

Not known 

Hot known 

7471A • 6 

Laboratory 
.{ep 11catcs 

12, 12 U9/9 

n.4, O.?A ug/g 
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